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Abstract 
 

Effective postharvest handling techniques increase the vase life of tropical cut flowers 

and reduce flower loss. The effects of different stem lengths (35, 50, and 65 cm) soaked 

in distilled water or 200 mg L-1 6-benzyladenine (BA) for 30 min on the visual quality, 

glossiness, days to additional browning of the bract, water uptake, vase life, and color 

(L* - lightness, a* - red/green coordinate, b* - yellow/blue coordinate) of 75% mature 

cut torch ginger inflorescences were assessed. Results showed that water uptake 

decreased by the end of vase life at four to five days as did weight and a*. Regardless 

of stem length and BA, inflorescences exhibited gloss loss, reduction in L* b*, and 

increased bract browning resulting in less acceptable visual quality. At four days after 

treatment, samples with longer stem lengths (50 and 65 cm) showed slower gloss loss 

and higher water uptake than the short stemmed (35 cm) inflorescences. Under 

ambient conditions (26.81±0.31 °C and 71.47±4.64% RH), cut torch gingers with 

longer stems (65 cm) showed a vase life that was better than the control inflorescences 

by 18.7%. BA did not influence the postharvest quality and vase life of the 

inflorescences.  
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1. Introduction 
 

Torch ginger (Etlingera elatior), a Zingiberaceae plant, is native to Malaysia 

and Indonesia (Choon et al., 2016) and introduced in the Philippines (Smith, 

1979). The solitary inflorescence of torch ginger is composed of a leafless 

peduncle and inflorescence head consisting of involucral and floral bracts 

(Choon and Ding, 2017). This tropical ornamental plant is characterized by its 

spectacular inflorescence, long flower stems, and waxy bright colored bracts 

(Unemoto et al., 2011) that makes it a good addition in large tropical flower 
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Figure 1. Top (a) and lateral (b) views of inflorescences at 75% harvest maturity 

 

arrangements. It also has a good market value as it has become popular as an 

ornamental and landscaping plant in urban areas (Choon and Ding, 2016). 
 

Handling of cut ornamentals demands proper postharvest management that 

could slow down quality deterioration and senescence (Vieira et al., 2014). 

Vase life in cut flowers is an indication of its shelf life which is an important 

target for ornamental quality maintenance (Amin, 2017). Stem length has been 

shown to affect vase life of bird-of-paradise (Bayogan et al., 2008) and 

ornamental ginger (Kobayashi et al., 2007) inflorescences. Preservatives such 

as BA, a cytokinin, effectively maintained goldenrod quality (Philosoph-

Hadas et al., 1996) and extended the vase life of some tropical ornamentals 

depending on flower or inflorescence type, season of harvest and cultivar 

(Paull and Chantrachit, 2001). 
 

This study evaluated the vase life and some postharvest characteristics (visual 

quality, color, glossiness, number of days before additional browning, water 

uptake, weight changes, and vase life) of torch gingers cut at three stem 

lengths pulsed in BA solution for 30 min. 
 

 

 

2. Methodology 
 

2.1 Preparation of Cut Torch Ginger Inflorescences 

Newly harvested torch ginger inflorescences at 75% maturity (Figure 1) were 

purchased from a private farm in Tacunan, Davao City. The stems of the 

inflorescences were washed with tap water to eliminate dirt and bugs that may 

be present and then transported in clean pails with water to the Postharvest 

Biology Laboratory of the University of the Philippines Mindanao. The 

inflorescences were trimmed according to treatment and placed in individual 

bottles each with 300 mL distilled water. The exposed part of the mouth of the 

bottle was covered with cling wrap to minimize water loss due to evaporation. 
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2.2 Different Stem Lengths and Pulsing with BA 

The torch ginger stalk is topped by a cone-shaped inflorescence. Stem lengths 

were measured minus the cone-shaped inflorescence. The stems of 36 cut 

torch gingers were recut diagonally under water to three different lengths of 

35, 50 and 65 cm; each with 12 inflorescences. From the 12 inflorescences, 

six were soaked in water as control while the remaining six were placed in 

bottles with 200 mg L-1 BA for 30 minutes. After dipping in BA, the 

inflorescences were transferred to bottles with 300 mL distilled water. 

2.3 Data Gathered 

 

The different parameters or indicators of the overall quality of cut flowers 

gathered were as follows: visual quality, color, glossiness, number of days 

before additional browning, water uptake, weight changes, and vase life. 

Freshness of a cut flower is dependent on external characteristics such as the 

visual quality, color, glossiness and browning of tissue. Further, the vase life 

is important in determining the period of acceptability of cut flowers while the 

weight changes and water uptake can influence the quality and vase life. 

Temperature and relative humidity of the Postharvest Biology Laboratory 

were recorded daily for the duration of the experiment using a HOBO® 

UX100-003 Temp/RH data logger. The experiment was conducted in ambient 

conditions (26.81±0.31°C and 71.47±4.64% relative humidity). Overall, 

visual quality was observed based on freshness, absence of gloss, 

discoloration and wilting (Figure 2). Glossiness as used by Paull and 

Chantrachit (2001) was adapted for torch ginger (Figure 3). Number of days 

before additional bract browning (Figure 4) was also evaluated. Color (L*, a*, 

b*) was measured on the first and seventh day of the experiment using a CR-

400 Minolta chromameter. Luminosity or brightness (L*) corresponds to a 

dark-bright scale (0: black to 100: white), a* is negative for green, and positive 

for red, and b* is negative for blue and positive for yellow (Ayala-Silva et al., 

2005). 

 

Water uptake was measured daily up to the end of vase life as the difference 

between the measured volume of the holding solution and the previous day’s 

volume. Weight change was measured at the same time daily, up to the end of 

vase life as the difference between the measured weight of the cut 

inflorescence and the previous day’s weight. 

 

The vase life was measured from the start of the experiment to the time when 

the inflorescence reached a visual quality rating of 3 (Figure 2). 
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Visual quality rating used to evaluate the appearance of 

the inflorescences in top and lateral views: (1) 

excellent, field fresh and absence of discoloration; (2) 

good, few spots of brown; (3) fair, utmost 10% 

browning; (4) poor, about 20% browning; (5) very 

poor, over 20% browning (Bayogan and Gratuito, 

2015) 

 

© Choresca 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  

 

 

 

 

 

 
 

 

 

 

 

 

 

   

Figure 3. Glossiness rating: 1 – glossy; 2 – moderately glossy; 

3 – moderate gloss loss; 4 – full gloss loss 
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Figure 4. Browning of torch ginger bract 

 

2.4 Experimental Design 

 

The experiment had two factors (stem length and BA) arranged in a 

completely randomized design (CRD). There were six replications for each 

treatment, with each inflorescence serving as replication for a total of 36 

samples. Data were analyzed using analysis of variance (ANOVA) and least 

significant difference (LSD) at p < 0.05 was used to compare treatment means. 

 

 

 

3. Results and Discussion 
 

3.1 Visual Quality 
 

Even before harvest, the initial visual quality of the inflorescences was 

recorded starting at visual quality rating of 2 (Figure 2) as these had a few 

spots of brown in bracts located in the stem just below the inflorescence. 

Figures 5a and b show the visual quality as influenced by stem length and BA. 

The visual quality scores indicated increasing deterioration of inflorescence 

with holding in ambient conditions. Cut torch gingers of various stem lengths 

had similar visual quality.  

 

Plant growth hormone like BA plays a significant role on cut flower vase life 

as it induces growth and development responses of plant, and stimulate cell 

division (Ramtin et al., 2016). In different anthurium cultivars, different 

responses to BA were observed and those greatly affected by BA had either a 

greater absorption capacity or had low tissue levels of cytokinins (Paull and 

Chantrachit, 2001). In the present study, however, BA at 200 mg L-1 did not 

influence the quality of the inflorescences. 

 

 

© Choresca 
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Visual quality (a and b) and glossiness (c and d) of cut torch ginger 
inflorescences as influenced by stem length and BA. Vertical bars indicate 

LSD values at p < 0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 Figure 5.  

 

 

 

In cut flowers, visual quality is an important criterion of postharvest 

management that influences the market value of products. It determines the 

physical and aesthetic acceptability of the produce. It is associated with 

freshness, bright color, glossiness, absence of discoloration and wilting, and 

good water uptake. In the present study, visual quality of inflorescence as 

affected by stem length and BA did not vary. This present findings is in 

contrast with the earlier results of Bayogan and Bajased (2017) where 200 

mg/L BA improved the  visual quality of torch ginger compared to untreated 

lot. The difference could be due to preharvest factors and practices. The torch 

gingers in this study were procured from a garden different from the source of 

inflorescences used in the earlier study.   

 

3.2 Glossiness 

 

For the first two days of holding, no significant difference in glossiness was 

observed among the cut torch gingers of varying stem lengths. On days three 

to four, samples with stem lengths of 50 and 65 cm had significantly lower 

gloss loss. Thus, in terms of glossiness, a longer stem length was deemed more 

acceptable than the 35 cm long inflorescences. Thereafter, no significant 
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Daily water uptake (a and b) and mean weight (c and d) of cut torch ginger 

inflorescences as influenced by stem length and BA. Vertical bars indicate 

LSD values at p < 0.05. 

difference was found as all samples exhibited moderate to full gloss loss 

(Figures 5c and d). There was also no significant difference between the BA 

solution and water on the loss of gloss of the bracts of the cut torch gingers. 

 

Glossiness is one of the characteristics that distinguish the waxy bracts of the 

inflorescence of torch ginger. The inability of cut flowers to draw water from 

the vase solution is associated with gloss loss, thus the gradual decrease of 

glossiness as they wilt (Reid, 2002). 

 

3.3 Water Uptake 

 

At the temperature and relative humidity conditions of the holding area, the 

initial water uptake of single 35 cm long inflorescences ranged from 15-35 

mL; while that of the 50 and 65 cm inflorescences were 17-40 mL and 25-35 

mL, respectively (Figure 6a). Water uptake of 65 cm cut torch gingers 

significantly differed from the 35 cm torch gingers on days three, four and six, 

but not with 50 cm cut torch ginger (except on day six). Water uptake of longer 

stemmed (65 cm) cut torch ginger was higher than all the other stem lengths 

on days three and four. The water uptake of 50 cm cut torch gingers was 

similar as the control except on day five. There was no increase in water 

uptake in cut torch gingers dipped in 200 mg L-1 BA (Figure 6b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6. 
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The higher water uptake of long-stemmed torch ginger is in contrast with the 

result of Aswamanisa (2015) where the shortest torch ginger had the greatest 

water uptake. This difference may be influenced by the different inflorescence 

stages of cut torch ginger used in the experiment. Aswamanisa (2015) used 

two blooming stages (bud and opening) while inflorescences at 75% maturity 

stage (Figure 1) were used in the present study. Water uptake proportionately 

increases with maturity stage, indicative of the amount of water needed to 

maintain the turgidity of inflorescence (Bayogan and Gratuito, 2015). 

 

Further, the variation in water uptake may be due to the differences in the area 

and solids content like carbohydrates with length of cut torch ginger. The 

greater area of xylem and more amount of carbohydrates may be responsible 

for higher uptake of water in a long stemmed inflorescence (Varu and Barad, 

2010). The starch grains in torch ginger was reported to accumulate in the 

peduncle in which the amount decrease during the development of the 

inflorescence head (Choon and Ding, 2017). This indicates that there is more 

carbohydrate source in longer stemmed cut torch ginger as it has a greater 

peduncle area. In general, a reduction in water uptake can be observed from 

the first to the last in both treatments with or without BA. The decline of water 

uptake during the storage period is an indication that the tissue was not able 

to rehydrate due to irreversible damage caused by lack of cell hydration (da 

Costa et al., 2017). 

 

3.4 Weight Changes 

 

Stems measuring 50 and 65 cm in length varied in weight starting from day 

one until the end of experiment (Figure 6c). All stem lengths differed from 

each other in weight by day four onwards. This can be due to the difference in 

water uptake the day before where 35 cm cut torch gingers had the lowest 

mean uptake. The initial weight of the 35 cm long inflorescences ranged from 

125-320 g, while those with 50 cm and 65 cm stem lengths were 165-350 g 

and 225-430 g, respectively. Minimal weight change was observed in cut torch 

ginger with longer stem (65 cm). There was an average reduction of 15.47 g 

in weight among the cut inflorescences of different stem lengths at day seven. 

No significant differences were observed between the effects of BA 

application and the control on the changes in weight of the cut torch gingers 

from day one until the end of experiment (Figure 6d).  

 

No direct relationship was observed between water uptake and weight change. 

The large surface area of the torch ginger inflorescence and temperature could 



R. G. Choresca et al. / Mindanao Journal of Science and Technology Vol. 17 (2019) 112-125 

120 

 

Initial and final L*, a*, b* values of cut torch ginger inflorescences of 

various stem lengths with (b) and without (a) 200 BA. Vertical bars indicate 

LSD values at p ≤ 0.05. 

have caused a higher transpiration rate relative to water uptake. Further, 

opposite results in water content and fresh weight of torch ginger during 

development was reported by Choon and Ding (2017). There was an increase 

of fresh weight while decrease in water content during the development of 

torch ginger from the tight bud to full bloom of the inflorescence.  

 

3.5 Bract Color 

 

The L* a* b* color space of the pink-colored torch ginger was measured. 

Brightness, L*, of all the cut torch gingers of various stem lengths treated with 

and without BA significantly decreased by the end of the experiment (Figure 

7). Reduction in a* values were significant on day seven. Stems measuring 65 

cm had the greatest decrease in a* values, indicating that the inflorescence 

became less red in color. On the other hand, 35 cm inflorescences had more 

pinkish red color as it approached a poor visual quality score of 5. All color 

values in torch ginger with BA decreased with time but this did not vary with 

the control.  

 

 

 

 

 

 

 

 

 

 
 

Figure 7.  

 

 

 

Reduction of color in torch ginger indicate a decline in the intensity of color 

and brightness. This was observed as loss of glossiness, browning and wilting 

progressed during storage. Likewise, this was also observed in orchid 

inflorescences in which it became darker with less lively and intense color as 

storage time progressed (Mattiuz et al., 2015). The discoloration of 

inflorescence indicated senescence which may be associated with water stress, 

decrease amount of carbohydrates and phenol oxidation (Reid, 2002; Mattiuz 

et al., 2015). 

 

(a) (b) 



R. G. Choresca et al. / Mindanao Journal of Science and Technology Vol. 17 (2019) 112-125 

121 

 

3.6 Number of Days before the Appearance of Additional Browning 

 

Few brown spots in the bracts below the inflorescences were evident even 

before harvest, so the number of days before additional browning was 

measured starting on day one. All torch gingers did not vary in the time for 

additional browning to manifest (Table 1).  

 
Table 1. Number of days before additional browning and vase life of various stem 

lengths of cut torch ginger inflorescences treated with and without BA 

 

Stem Length (cm) 
     BA (mg L-1) 

Mean 
0 200 

  No. of days before additional browningz 

 

35 3.3 3.8 3.6a 

50 4.0 4.0 4.0a 

65 3.3 3.5 3.4a 

Mean  3.6a 3.8a  

       Vase lifez (d) 

 

35 4.0 4.5 4.3a 

50 4.3 4.8 4.6ab 

65 5.5 4.7 5.1b 

Mean  4.6a 4.7a  
 

z means with common letters (column, row) are not significant at p < 0.05 using LSD 

 

The number of days before appearance of additional browning in bracts was 

similar in different stem lengths as well as in BA treatments. Browning of 

torch ginger indicate the deterioration of quality leading to senescence of the 

inflorescence. The 65 cm long torch ginger had a longer vase life compared to 

the 35 cm long inflorescence. Similarly, longer stems increased the 

postharvest life of red ginger flowers (Kobayashi et al., 2007), a species that 

belongs to the same family as torch ginger. The same observation was reported 

in mature inflorescences of bird-of-paradise (Bayogan et al., 2008). 

 

3.7 Vase Life 

 

Vase life of various stem lengths between 35 and 65 cm varied in which 65 

cm torch ginger displayed longer vase life compared to 35 cm long 

inflorescences (Table 1). Cut torch gingers with longer stem length (65 cm) 

showed an 18.7% longer vase life than the shorter stemmed samples (35 cm). 
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Both, however, showed no significant difference relative to the 50 cm cut 

torch gingers.  

 

BA treatment through spraying or short dip of bold tropical flowers such as 

Heliconia latispatha, Alpinia purpurata, and Strelitzia reginae has been 

shown to extend the longevity of their postharvest vase life compared to 

control flowers (Jaroenkit and Paull, 2003; De Moraes et al., 2005). Contrary 

to the above reports, the present results showed no variation on vase life 

between cut torch gingers with BA and the control. This may be because the 

duration of BA application in the present study was longer or that BA can also 

cause an increase of pH which is suitable for bacterial growth (Danaee et al., 

2013). Bacterial growth has been shown to reduce the water uptake of cut 

flowers by blocking vessel systems and reducing vase life by production of 

toxic waste and ethylene (Vander Molen et al., 1983; Zagory and Reid, 1986). 

Lower concentration of BA may be suitable to torch ginger as the vase life of 

another cut flower like Eustoma was extended significantly at a lower level at 

25 and 50 mg L-1 (Asil and Karimi, 2010). The recommended temperature 

and relative humidity for storage of torch gingers are 15-18 °C and 90-95% 

(Vieira et al., 2014), respectively. However, in the present study, the 

temperature was higher at 26.65-26.96 °C while relative humidity was lower 

(69.15-73.79%) than the recommended storage conditions. Warm temperature 

has been correlated with increases in respiration rate (Çelikel et al., 2002), 

causing rapid wilting of cut flowers and gloss loss. 

 

 

 

4. Conclusion 

 

The effects of three stem lengths and pulsing with BA on the longevity of 

torch gingers, based on visual quality, days to additional browning of bracts, 

glossiness, water uptake, weight changes and color (L*, a*, b*) were 

evaluated. The inflorescences were held under ambient conditions 

(26.81±0.31 °C and 71.47±4.64% RH). On the fourth day, 50 and 65 cm long 

inflorescences had lower gloss loss and greater water uptake. The stem length 

was proportional to the inflorescence weight that decreased with time. Visual 

quality, days to additional browning of bracts and color (except a* on day 

seven) of the various stem lengths were similar. Likewise, BA did not affect 

all the parameters that were evaluated in contrast with earlier results from 

inflorescences sourced from a different garden. Torch gingers that were 65 cm 

long exhibited a vase life that was a day longer or 18.7% better than the control 

inflorescences. 
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